The aim of our study was to evaluate changes in awareness of blood pressure during transition into a market economy in Poland. Thus, in 1994, we conducted a cross-sectional survey based on a questionnaire interview on a sample of 2080 men (M) and women (F) aged 18 years and over. The subjects were selected from a Polish population by stratified and cluster random sampling with quotas by the Center for Social Research in Sopot. They were asked if they were aware of blood pressure. The results were analysed according to age, sex, education level, income and place of living. In September 1997 we carried out the same investigation on a new group of 1664 adults. In addition to the questionnaire, the blood pressure (three recordings at home) measurements were completed. The interviewers were well-trained medical students. Awareness of blood pressure has declined (P Ͻ 0.001) from 71% in 1994 to
Introduction
In many health systems hypertension is the most common reason for patients to visit their primary health care facilities. 1 High blood pressure is also one of the most important risk factors for cardiovascular diseases. [2] [3] [4] Its fatal and nonfatal complications imply a high economical and social cost. 5 For these reasons hypertension constitutes a major public health problem. 6 In the US, 'The National High Blood Pressure Education Programme' was developed and implemented in the early 1970s. Subsequently, improved levels of awareness, treatment and control of hypertension were demonstrated, coincident with continued declines in coronary heart disease mortality and striking declines in stroke mortality. [7] [8] [9] In other countries where such long-term nationwide integrated programmes directed against hypertension have not been developed, time trends in the prevalence of cardiovascular and cerebrovascular diseases reveal an even greater importance of hypertension as a cardiovascular disease risk factor. 10 According to the World Hypertension League Statement published in 1997, in those countries where cardiovascular and cerebrovascular diseases are on the increase (eg, in the eastern part of Europe) there is a particularly urgent need for more vigorous public health action against hypertension. 6 In Poland, the 'National Heart Programme' directed against high blood pressure and cardiovascular diseases has been developed and implemented since the early 1990s.
These activities, however, have been overlapped by a rapid transformation into a market economy, following the collapse of the former economic and political system. This process, being in itself a unique psychological and social experience for our populations, presents a source of considerable stress related to the need to adjust to new economic conditions. Changes in inflation rate and real wages illustrate well the potential influence of these hard-to-be-measured psychosocial contributors. In 1989, at the start of the economic and political transition, the inflation rate in Poland was equal to 244%, it then reached its maximum in 1990 (618%) and went down from 71% in 1991 to 14.9% in 1997. 11, 12 Even the 15% inflation figure in 1997 was still much higher than figures observed in stable post-industrial countries. Another negative experience was the decline in real wages, which dropped to their lowest level in 1993 (70% of the values from 1989) and by the year 1997 they still did not reach the 1989 level (1997: 95%).
In our research, we wanted to examine whether these complex changes have affected the awareness of one's own blood pressure among adults in Poland. The awareness of blood pressure results from the frequency of blood pressure measurements, and for obvious reasons it is the crucial point for estimating the success of any hypertension prevention activity. Therefore, the aim of the present study was to assess the awareness of one's own blood pressure in Poland in 1997, and to compare the results obtained to those collected in the identical cross-sectional research performed in 1994. The results of the research conducted in 1994 on a representative sample of 2080 Polish adults have already been published. 13 At that time 71% of the respondents knew their blood pressure and of these 21% were informed to have high blood pressure. In the present survey, in addition to the questionnaire, blood pressure and anthropometric measurements were completed. These results will be presented in detail in separate articles.
Materials and methods
The survey was performed in autumn 1997 on a representative sample of 1664 respondents over 18 years of age (range 18-91), using identical methodology and questionnaire as in the previous survey conducted in 1994 on a sample of 2080 respondents. 13 The subjects were selected from the adult Polish population by stratified and cluster random sampling with quotas 14 using the following methodology. First, we randomly selected a sample of 169 out of 22 000 voting districts. Then a single address was randomly selected in each of those districts to provide a starting point. Following a predefined critical path, every researcher called at 10 households and recruited respondents with quota control for sex and age. The structure of the sample of adults recruited by the use of cluster random sampling with quotas was, as in the previous survey, almost identical with the structure of the Polish population ( 19 19 In both surveys (1994 and 1997) the respondents were asked the following questions: The questionnaires have also included questions on age, sex, place of residence, education, occupation, employment and income which then allowed us to analyse the results according to these categories. Additionally, in the 1997 survey, we asked some new questions on blood pressure measurements and hypertension: We also asked sets of questions concerning the respondent's medical history, eating and drinking habits, smoking, exercise habits, knowledge about causes of and preventive methods against cardiovascular diseases, use of nonpharmacological and pharmacological therapy. These results will be published elsewhere. The questionnaire interviews were carried out by well trained medical students from the Gdansk and Cracow Universities at respondents' homes. Having obtained responses to the questionnaire, three blood 16 and Joint National Committee VI (JNC VI 1997: systolic BP у140 mm Hg, or diastolic BP у90 mm Hg, or on medication). 9 Statistical analyses were performed using SPSS for Windows software (Statistical Package for Social Science). Qualitative data were analysed by 2 testing. Values are expressed as means ± s.d. for quantitative data and percentages for qualitative data. Standard error by 95% confidence interval for a sample of 1664 respondents (1997 survey) and a 28 million adult population in Poland is ±2.4%. Standard error by 95% confidence interval for a sample of 2080 respondents (1994 survey) and a 28 million adult population in Poland is ±2.2%. A P value less than 0.05 was considered statistically significant.
Results
In the first question of the questionnaire we asked the respondents whether they knew their blood pressure. In the survey performed in 1997, 65.5% of respondents answered that they knew their blood pressure ( Table 2 ). The awareness of own blood pressure in 1997 was significantly smaller (P Ͻ 0.001) than that observed in 1994, when 71% of respondents knew their blood pressure.
The characteristics of this decline in blood pressure awareness according to sex, age, education level, income and place of living are given in Figures 1 to 5. In the survey in 1997, similarly to that from 1994, women knew their blood pressure more often (P Ͻ 0.005) than men ( Figure 1 ). However, an extent of a decline in blood pressure awareness during the observed period of time was similar in males and females. In both surveys, in population of subjects aware of their blood pressure, the proportion between women and men was 1.18, while proportion between women and men in the Polish population is reported as 1.04. 15 Figure 2 shows that in 1997, similarly as in 1994, the awareness of blood pressure was increasing with age (P Ͻ 0.001), however, the decline in awareness of own blood pressure between 1994 and 1997 was almost identical in all age groups.
In 1994 and in 1997 subjects with secondary or higher education knew their blood pressure better than subjects with a lower education level (P Ͻ 0.001) (Figure 3 ). What was interesting there was no significant decline in blood pressure awareness in respondents who were better educated and there was a significant decline in respondents with lower than secondary education level. A difference between lower and better educated groups was equal to 7% in 1994 and doubled in 1997. Similar to the results from 1994, in 1997 there was a clear and significant difference (P Ͻ 0.001) of blood pressure awareness when the examined subjects were divided by the level of monthly income per family member (Figure 4) .
In 1994 and in 1997, an analysis of blood pressure awareness according to place of living (size of town) has revealed the worst situation in villages (61%), where almost two-fifths of the adult population live in Poland. As shown in Figure 5 it is only in large cities that no decline in awareness of blood pressure was observed. The most striking decline was observed in smaller cities. Also the situation has worsened in villages between 1994 and 1997. A discrepancy between villages and large cities has increased from 7% in 1994 to 12% in 1997. Table 3 shows data on awareness of hypertension in the examined subjects. In 1994 21%, and in 1997 28% of respondents aware of their own blood pressure, when asked whether their blood pressure is too high, answered positively (yes). Among all subjects, the respective values were 16% and 18%, respectively.
The data on awareness of hypertension in 1997 could be referred to the prevalence of hypertension established owing to blood pressure measurements (three recordings at respondent's home) which were completed in all subjects in this survey in addition to the questionnaire. The values on awareness of blood pressure in 1997 are similar to the prevalence of hypertension established by means of older WHO criteria (RR у160/95 mm Hg). 16 The overall prevalence of hypertension was 25.9% by 'older' WHO criteria (systolic arterial pressure (SAP) у160 mm Hg or diastolic arterial pressure (DAP) у95 mm Hg or taking antihypertensive medication) and 44.5% by JNC VI criteria (SAP у140 mm Hg or DAP у90 mm Hg or taking antihypertensive medication). Forty-six percent of hypertensive subjects classified by JNC VI criteria were previously known to be hypertensives and 54% were newly detected. A detailed subgroup analysis of prevalence and control of hypertension in the examined representative probe of adults in Poland will be presented in a separate publication.
When comparing the results from 1994 and 1997 it is interesting to find a significant (P Ͻ 0.001) improvement in the prevalence of taking prescribed drugs on a regular basis (Table 4) . In 1994 only 43% of hypertensive patients who received drugs from their physician took then on a regular basis, while in 1997 more than 61% of them took drugs systematically.
In the survey in 1997 we have also asked respondents some additional questions that may well characterise problems regarding treatment of hypertension in Poland. All respondents were asked whether their doctors, general practitioners or cardiologists measure their blood pressure during ambulatory visits. Forty-nine percent of respondents answered that their doctors take their blood pressure always or almost always, 28% mentioned that their doctors control their blood pressure rarely, and 23% answered that doctors do not take blood pressure measurements during ambulatory visits. Among 364 subjects who were informed that they have hypertension, 59% were treated by a general practitioner, 25% by specialist, 4% by GP and specialist; and 12% did not treat their hypertension. What was interesting, among people with primary education, 69% were treated by their GP and 23% by specialist, and 2% both by GP and specialist, while in a subgroup with secondary or higher educations the respective values were 50%, 31%, and 5%, accordingly. The proportion of people who did not treat their hypertension was significantly decreasing with age and was equal to 43% in the youngest age group (18-39 years), 13% in the middle-aged hypertensives (40-59 years), and 3% in older patients (Ͼ59 years).
The subjects who were already informed they had hypertension and who continued prescribed therapy were also asked how do they control their blood pressure. Forty-eight percent of the respondents controlled their blood pressure only during ambulatory visits, 18% only with their own monitoring device, and 34% during ambulatory visits and with their own apparatus. Thus 52% of respondents with hypertension who continued prescribed therapy controlled their blood pressure with their own apparatus at home.
Discussion
The results of our study show that the awareness of blood pressure has significantly declined during recent years in Poland. We assume that awareness of one's own blood pressure in the population results from the three major factors: frequency of visits to a health service, frequency of blood pressure measurements performed by medical staff during these visits, as well as from the prevalence of selfadministered measurements. In these terms, the level of blood pressure awareness in the society may be considered as a simple parameter by which we may estimate ease of access to the health service and the effectiveness of health service staff preventive approach towards hypertension.
Assuming that awareness of blood pressure indirectly reflects access to the health service and effectiveness of preventive approach towards hypertension this message is pessimistic. It means that despite an improvement of macroeconomic parameters (decrease of inflation rate and increase in real wages) as well as a gradual increase of health service budget the situation in this respect has worsened. It would be very difficult to find out what factors of a very complex and unique political, economical and social process of rapid transformation into a market economy in Poland would be responsible for the examined changes. This analysis would be possible if preceeded by answering the question whether an observed drop in blood pressure awareness has affected the different strata of the interior of the examined population to a similar extent.
Thus we have examined changes in blood pressJournal of Human Hypertension ure awareness according to sex, age, education, income and place of living. In both surveys in 1994 and in 1997 woman knew their blood pressure significantly better than man. The proportion of woman-to-man awareness of their blood pressure was 1.18, ie, much higher than the proportion of woman-to-men in a Polish population equal to 1.04. 15 It is in agreement with other epidemiologic studies. [17] [18] [19] What was interesting, in the large preventive trial 'Measure your blood pressure once a year', that we supervised in 1996 for the largest Polish insurance company PZU Zycie, with blood pressure measurements performed in 308 361 subjects who voluntarily measured their blood pressure, the proportion between women and men was 1.24. 20 It clearly shows that women are more interested in knowing their blood pressure level and are more eager to take blood pressure measurement.
In both surveys the awareness of own blood pressure was increasing with age. It is in accordance with epidemiological data which show that blood pressure increases with age. 21, 22 It also seems to be a logical consequence that the frequency of visits to a health service increases with age. It results from an obvious fact that older people have more problems with their health. It is also a common finding that people who are better educated know their blood pressure and that hypertension awareness increases with higher social status. 19, [23] [24] [25] What was characteristic, over the last 3 years there was no decrease in blood pressure awareness in subjects with secondary or higher education and a significant decrease in respondents with a lower education level. Similar trends could be expected when income was taken into consideration. In surveys in 1994 and 1997 awareness of blood pressure was growing with income. However, the extent of a decrease in blood pressure awareness was similar in the groups with lower and upper income.
Interesting data were found when analysing changes of blood pressure awareness according to place of residence. Only in large cities with a population over 200 000 no decrease in blood pressure awareness was observed. A difference between villages and large cities was equal to 7% in 1994 and increased to 12% in 1997. In our opinion these data showed that access to the health service became more difficult and/or effectiveness of preventive activities decreased in smaller towns and villages but not in large cities.
The data on awareness of hypertension among people who knew their blood pressure showed over the last 3 years a clear increase from 21% in 1994 to 28% in 1997. The interpretation of this fact may be misleading. It may be a result of a real increase of prevalence of hypertension, but a 7% increase over 3 years would be a rather dramatic change. Thus it is more probable that this fact was mostly influenced by an introduction of new criteria in clinical practice. The criteria proposed by JNC V in 1993 (BP Ͼ140/90 mm Hg) have gained more and more attention among physicians during recent years. Nevertheless, it is hard to say when depending only on patients declarations whether real changes of prevalence of hypertension have occurred.
The results coming from blood pressure measurements obtained in the Pol-MONICA study from 1992 and 1993, 26, 27 when based on old WHO/ISH criteria (BP Ͼ160/95 mm Hg), 16 showed 24% to 27% of hypertensives. In our survey the overall prevalence of hypertension was 25.9% by older WHO/ISH criteria (160/95 mm Hg) and 44.5% by JNC V and JNC VI (140/90 mm Hg) criteria. Even though the data from Pol-MONICA survey were collected only in two regions of Poland and our survey represents a nationwide examination in all adults, these numbers suggest that in our country the old criteria are still much more popular and still in use.
Also the results of our large-scale preventive trial 'Measure your blood pressure once a year' from 1996 performed in 50 cities with more than 300 000 BP measurements, appeared to be similar to those obtained in Pol-MONICA and in our survey. Hypertension, when old criteria were used, was detected in 30% of males and 29% of females. 20 Even though this trial was not a randomised one (it was performed among people who voluntarily measured their blood pressure on the street) and has had preventive and not epidemiological origin, these data give us a comprehensive information on hypertension prevalence in Poland.
These data are distressing. When using the new criteria (JNC V; RR у140/90 mm Hg) more than 40% of adults in Poland would have hypertension. This situation creates not only a medical but also an important social and economic problem which calls for efficient strategies in the fight against hypertension as a priority in health strategy. Social strategies and the political will has to be born to allocate resources to prevent further unnecessary human tragedies resulting from complications of hypertension. There was also optimistic news from an analysis of percentages of hypertensives who were taking drugs on a regular basis. An increase from 43% in 1994 to 61% in 1997 showed that patient's education as well as drugs compliance have to be improved during this period of time.
Our research was conducted using the method of a representative survey which appeared to be an ideal tool for such an analysis. This method allows to precisely assess the frequency of the examined parameter in the whole population by means of examining a properly chosen much smaller sample. The procedure is based on mathematical rules of statistics and probability. The link between the general population and the sample representing that population in the research stems from the fact that the sample is in fact a part of the general population. Moreover that part possesses an important characteristic -the distribution of the measured parameter in the sample reflects the distribution of the measured parameter in the whole population. Starting from the ingenious discoveries of Gauss and Laplace at the beginning of the 19th century, those issues were studied by the greatest mathematical minds, as a result of which the central limit theorem, fundamental to explain the links between the sample and the general population, has been proven. 28 Thanks to its cost-effectiveness, the representative method is perfectly suited to be used for research purposes and until today it has been the method most often used in economic and social research.
Conclusions
(1) Low awareness of blood pressure in Poland is the crucial factor of low detectability of hypertension. (2) Awareness of blood pressure has declined in Poland over the last 3 years. This decline observed during rapid transformation into a market economy was most prominent among less educated people representing lower social status. It suggests worsening of an access to the health service and shows decreasing effectiveness of preventive approach of health service staff towards hypertension. It also emphasises the need for urgent preventive measures especially among these most handicapped strata of our population. 
